) and S. VERDEJO2) Rothamsted Experimental Station, Harpenden, Herts. AL5 2JQ Pratylenchus penetrans colonised roots of Pisum sativum and Phaseolus vulgaris better from fine graded sand than from perlite. Multiplication was more successful when 200 rather than 20 nematodes were introduced. The growth of Ph. vulgaris was decreased by introducing 200 nematodes compared with 20 and, in perlite, was inversely proportional to the final number of nematodes in the roots probably because root contact with the growing medium concentrated the nematode attack. The growth of Pi. sativum was less in sand than perlite and was unaffected by Pr. penetrans, possibly because its roots grew rapidly in perlite and offset any damage.
Increased yield of field crops of bean Phaseolus vulgaris (Elliot & Bird, 1979) and pea Pisum sativum (Green, unpubl. data) have been associated with decreased numbers of Pratylenehus penetrans (Cobb) following aldicarb treatment of the seed bed. The effects of root lesion nematodes were enhanced by interactions with fungi (Hutton et al., 1973; Szerszen, 1980) , other nematodes (Green & Dennis, 1981) and Rhizobium root nodule bacteria (Green, 1985) . Also, invasion of root lesion nematodes may be inhibited by fungi (Green & Ghumra, 1981) . Often it is difficult to show that they have any effect on plant growth in pot experiments in which the interactions may be abnormal; Pr. penetrans only slightly decreased the height and weight of Pi. sativum (Oyekan, 1972) and 10,000 nematodes did not lessen the growth of Ph. vulgaris (Itam, 1972) . However, the growth of Pi. sativum was decreased when seedlings were inoculated with one female of Pr. penetrans with a crenate tail, but not by one with a smooth tail, and then only when the plants were stressed by growing in dull light (Townshend et al., 1978) .
Green (1985) suggested that conditions which prevented or delayed colonisation of the roots varied the effect of root lesion nematodes on root nodulation. (Fahraeus, 1957) to which was added 7 m mol equivalent of nitrogen (N) (98 ppm) as calcium nitrate (1.3 m mol), magnesium nitrate ( 1 m mol), potassium nitrate (1.2 m mol) and sodium nitrate (1.2 m mol). The sand was moistened with 30 ml of solution which gave a moisture content calculated from the soil characteristic curve to be at the point of inflexion between saturated and fully drained (a suction of 22 cm of water). Ninety ml of solution was added to the perlite, enough to moisten the granules without free water remaining in the flask. The flasks were weighed, sealed with polyurethane foam bungs, wrapped with aluminium foil and autoclaved. After autoclaving they were irrigated to their initial weight with sterile distilled water. During plant growth weight loss was made up with nutrient solution. Seeds of Pi. sativum cv. Scout and Ph. vulgaris cv. Bush Blue Lake were surface sterilised in 10% sodium hypochlorite solution for 20 min, rinsed 3 times with sterile distilled water and germinated on 0.5 °Jo water agar plates. After three days sprouted seeds were transferred to flasks and grown in a controlled cabinet at 22°C at 80% relative humidity during a 15 h day with 32,000 lux of fluorescent light and 20°C at 90 % relative humidity during a 9 h dark period. When the shoot reached the bung, the top leaves and bud were pulled out of the flask between the glass and the foam bung.
Seven days after transferring the seeds to flasks Pr. penetrans were extracted from axenic cultures on excised roots of maize into sterile distilled water. One or 10 ml of the suspension was added to the medium around the roots of each plant introducing 20 or 200 active nematodes of various ages. Each combination of plant, medium and nematode number was replicated 5 x .
Pods, shoots with leaves, and roots were weighed after 8 weeks growth in the flasks. Roots were chopped into 1 cm lengths and a 2 g sample macerated in a blender. Nematodes were extracted for counting by migration through a paper tissue in water for 24 h. The data were examined by analysis of variance and regression. Measurements for four bean plants and one pea that failed to grow were replaced by missing values in the analysis of variance. Least significant dif-
